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Resonant Raman scattering (RRS) has so far been limited to semi- 1 
conductors.
We report here the first investigation on RRS in a magnetically ordered crystal, e.g., MnF 2 in the antiferromagnetic phase.
Because of space limitation, we shall discuss only RRS by two magnons in MnF 2 in some detail. . 2 The magnon spectrum of the antiferromagnetic MnF 2 is well known.
The optical properties of MnF 2 has also been well studied, especially 3-5 those involving magnons.
There is a set of sharp absorption lines 6-8 The Raman spectrum of MnF 2 has also been thoroughly studied.
It consists of four phonon modes and one two-magnon line.
No one-magnon line has yet been observed. We are interested in the changes of the Raman and lum~nescence spectrum when the excitation scans through the absorption lines in Fig. 1 .
Theoretically, the peak position and the cross-section of the twomagnon line for excitation near crl' Til' and cr2 lines can be obtained 
where aaS and baS are constant coefficients if we assume the matrix elements The total two-magnon Raman cross-section is then given by
Equation (3b) shows that at resonance, if (dcraS/dws)R > (dcraS/dws)NR' the peak position of the two-magnon line is determined by (3) (3a)
The above results are easy to understand physically since the resonant part can be considered as due to a magnon-assisted absorption immediately followed by a magnon-assisted emission. Our results on resonance fluorescence (RF) and RRS by phonons in MnF 2 will be reported elsewhere. Here, we discuss only RRS by two mag-, nons. We found that the two-magnon line showed a resonance enhancement at the magnon sidebands but not at the e 1 and e 2 exciton lines, just as we expected. We find that we can indeed fit that portion of the data by Eq. (5} assuming ~(k) is independent of k .. This is shown by the straight lines in Figs. 3(a) and 4(a) . IXhe·:values .oL.constant wE deduced from the fit, 
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The agreement between wE(cr 1 ) and wel is within the experimental uncertainty, supporting the previous suggestion that the dispersi~n of the E 1 exciton -1 5 -1 is less than 0.5 em .
There is a discrepancy of 7 em between wE(cr 2 ) and we 2 . This indicates that the E 2 exciton has a negative dispersion 
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Absorption spectrum of MnF 2 at 1.6K between 18400 and 18500 em
The solid and the dashed curves are for polarizations 1 and II to the c-axis respectively. The inset is a sketch of the relevant energy levels. 
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